Aspergillus aculeatus mycelium was incubated with [3H ]glucose under conditions that promote nigeran (mycodextran) accumulation (low pH, in the absence of nitrogen). Autoradiography revealed that essentially all the 3H was localized around the hyphal perimeter. The results strongly support a hyphal wall location for nigeran.
Nigeran (mycodextran), a hot-water-soluble homopolymer of D-gluco-pyranose with alternating a-1,3 and a-1,4 linkages was first isolated in 1914-1915 by Dox and Neidig (2, 3) . The polysaccharide is synthesized by several species of Aspergillus and Penicillium (9) . In an earlier publication, Gold et al. (5) showed that the polymer is accumulated by washed mycelium of Aspergillus aculeatus to at least 30% of its dry weight under conditions of nitrogen limitation and low pH (optimum pH 5.0). Both conditions are necessary. Evidence that nigeran is not a utilizable, glycogen-like storage polymer was also presented. Johnston (6) and Tung and Nordin (12) have isolated hyphal walls of A. niger and found nigeran associated with these preparations. However, nigeran is not an obligate constituent of Aspergillus walls during normal growth (5) . Furthermore, the insolubility of the polymer at room temperature makes it inseparable from hyphal walls prepared by the usual methods. Consequently, the exact location of nigeran has not been unequivocally established. This paper describes an attempt to localize the polymer by high-resolution autoradiography and electron microscopy. The use of these techniques to localize other cellular constituents has been well documented (4, 7, 8) .
MATERIALS AND METHODS
Growth of mycelia. The experiments described in this paper were carried out with A. aculeatus, Quartermaster strain no. 322. Growth of the organism both on surface and in submerged cultures has been described previously (5 aculeatus. Fig. 1A ,B. Nigeran accumulating hyphae. Fig. 2 . Growth phase hyphae (13 h) in complete media. bris can be accounted for as nigeran (5) . The fact that almost all the 3H tracks are associated with the hyphal perimeter strongly supports a hyphal wall location for nigeran. To eliminate the possibility that the tracks represent [3H]glucose loosely adsorbed to the wall, 3H-labeled hyphae were filtered, washed, and resuspended for an additional 10 min in complete medium, pH 7.0, containing 4% unlabeled glucose. Hyphal sections from these preparations gave results identical to those shown in Figure   1 . Figure 2 shows an autoradiograph of mycelium pulsed with ['H]glucose during the growth phase in complete media. As expected, the label is scattered uniformly over the entire area of the section. This control experiment indicates that the peripheral labeling seen in Fig. 1 is not an artifact of treatment after fixation but rather a result of the incorporation of the label into a 1177 VOL. 118, 1974 .4L. wall-associated polymer. Figure 3 shows the labeling pattern of
[3H ]glucose-pulsed mycelia from a 60-h stationary-phase culture. Although a significant number of tracks are found internally, there appears to be a build up of label in wall-associated polymer. These hyphae do not contain any hot-water-extractable nigeran (5), but electron micrographs (unpublished data) indicate that the wall of this fungus thickens as the hyphae age and growth ceases. These results are similar to those of Sternlicht et al. (11), who showed that the hyphal wall of A. nidulans thickened when growth was inhibited by cycloheximide. DISCUSSION Several workers have suggested that nigeran is located in the hyphal wall (6, 12) . However, the exact location of the polymer has not been unequivocally established. Gold et al. (5) showed that nigeran is not produced during normal growth, but only under nitrogen or sulfur starvation conditions where (presumably) hyphal wall synthesis ceases, or at least slows up markedly. Also, nigeran is insoluble in cold aqueous solutions and, consequently, the polymer would be isolated from broken mycelium along with the hyphal wall even if unassociated in vivo. Tung and Nordin (12) have shown that wall-associated nigeran is inaccessible to attack by a nigeran-specific hydrolase unless the wall preparations are heated. They suggested that either nigeran is in a "buried location" in the wall or that nigeran exists in some heat-labile "crystalline array" in the wall. It occurred to us that the same results would be obtained if nigeran exists as a "heat-labile crystalline array" in the cytoplasm.
The present study, using an independent method with no requirement for the isolation of the polymer, provides direct evidence for a hyphal wall location for nigeran, confirming the work of Johnston (6) and Tung and Nordin (12) . This conclusion, along with the results of our previous study (5) on the regulation of nigeran accumulation, indicates that the composition on the hyphal wall of this fungus is not fixed but rather can change in response to an alteration in the environment. Whether nigeran is simply an overflow product that accumulates when nitrogen metabolism ceases, or whether the polymer confers some protection against adverse environmental conditions remains to be established.
